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y->gS^i:ro§|tt^*iiK&LTf«l^->7^>fe^, * 

7Afif, yx^->hW>fe^/j:t*<75#'J^^>mfe^ 
H3bnx.T, 7?'J> ? >&. 7if7?U>^. 7V&m$$ 
7>h7t*/>JI. ^>vp-&. -r>^>xu 
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?7-7>i, 7=*-f >^P*&. rh7t7^7^7-7 

MJ ^xXJl/**^, hiJ7i-^7v> 
JR. t7h*;>I. y : $'o->7->^. .i>v*s> 

^>yfcr^>&. ^>7777>^. 7H;uy-c u > 
fte.«iii:^a^-a:Tffl^e)ft-5. &*s. c©^wic«fc-5 

•>7^>fi$ffl&tTI^I>fi3g<t&!ilibTB, ®K 
ttaHc&^TnJStMJgi. <bDfc>W. &S4 0 0 75M8 5 
0 nmlC©iRffi*£WT-5>t><Z>#a£ 

[0 0 5 0] W7t&&#?F]<tLTtt. -hay 
•/7ir;P7 5X - hDV7-U >. -hD77xy 
-;k zhPVt7l — )VtzEV>- hnvt&tt*. 7 

h7->7;+yy/^>ft&Sl, SM If 
X [2'-?na-3-)( h^->- 4- (2-*h*~> 

- 1 1 9 9 j , *S£tt#K£4t^*WS6Jr»ifi) , * 
JPv-y>£JWBfl:tt£©&*«##ffl^Sft, 
DT. Cft6tt»i:iHL£-ttTJBV»&ftS. 
tt&SSJtex h pyft^^jfcJI/V-tf >&JRig#5^ 

ii-8 8 9 8 3 nmmm mwv>&vt 
r7x=;i/tru^7 5 >t8«#j ) icnn^sftfc^x 
njHf U y;i/75>M£tnz hDVft&il 1 . *S 
i¥ii-i 6 3 0 3 6«HBIBIft (fg^ro^^ 
f>4I^#j ) tc^^^ftfc, *;uvif>#*K*w 

^> 5 (sSrCD&BtCkf'J b. 3&£><4«tC 

fc! 'J v V < « 7 7 >mtf&e: b r ^ -5 fr)V?*f y 

-5 K3tttefe#^J <h#fflt-^«h^fc«, **»^^J (c t7 S 
C«)a9!fl5i/7=:>ft*©*«ltt*fiTS*fcO. 

«tdf©»«3t^O«JtCJ:*'>7=>fe*©*fl:. ii 

^1^;HC»LT, BTtttttttS'J^O. 0 171/^5^ 
;U. I$L<tt, 0. lTJSl^^OieHTSDML^ 
Ltt>2>. 

[0 0 5 1] Z.(D3£W<D>'7->&m^ 

t-, •>7=>fi***«tctt#-r*fc»©*r«*JW»c ! b 

f^S(C&cT«. 0iJ^tf. ?tE@!«*rof^SlC«ffl$ft 
-S>TFPA\ *.5t^4. / s+1J->, ->i7 D^+J- >. * 

•>ira^\7-*)->. -f y7*ntrJU>'^a'\^rU->. ter 
ra^ft^. ^PD^JP^. 1. 2-y^DDI^>, 
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1, 2-> ? yn : EX^>, hU^ODXf l/>, Thy 
^DDXfl/X 0 a n^>-tr>, ya^^>ii>, a 
-^£OD^>1*>&£©/\Dy>fl:«K *^/— ;k 
X^/-;k 2, 2, 2-hU7MDX^y-Jk 2 
h*->x^/-;i> (^^;u-trav;py) , 2-xh 
*->x^y-;u (x^;Pirny;i/y) , 2-^V^a# 
3^>- l -x^/-;k i-"/p/t/-;k 2-^p/i 
/-jk l h+^-2-yn/V-Jk l + 
:>-yp/i/-;k i-:/*/-;k i-*h^>-2 
-y^y-jk 3-* b*>-- i -y*/-;k 4-* 10 
h*is- i -7$j-)v. <yy^7;i/3-;k ^> 
^;ut;up— ;k -f y^>^;i/7^=i— f>^p^\^ 
u-/— ;k yifi/>yu3-jk h'jxfi/>^U3 
-;k ^ntf l/>^U^-Jk ^UirU>, :7a:/- 
;k ^>v;u7;io--;k ^k*/-;k > ? 7irh>T;i/ 

>, ^h^t:HDtf^>, 1, 4-v**1t>, 7XV 
-;k 1, 2-y^h + yX?X yXfl/>^ijD- 
JkJ/^JUX— ^Jk v^P^^l/- 1 8 -2yO 20 

>-6, ^^;i/^;ut: h-;k x^ju^t: h-;u&£ 
cdx-^-;i^ Tirh>> i, 3-^7 

ir^;i/T*t h Xf;Mf^h>, is9w\*-QrS 
>te£<Dtrh>m, BSxfjk im^^k Ki£x^ 
U>, mk7u\£\s>* MhU^fM^xXf^ 
«A7^H, N-/fWW^H, N, N- 

i # ©7SW, 7thxhU;k yaWxbu;k X 

^y/XhiJi^^XhUJl/S, xha^^x x h 
'Jy>, t!^Uv>, ^^^U>, N-^^;i/tfD'JF 

>&£<£>7^>^ v^^xji^+xK* x;u*^> 
Apy>fig?WT*s, /wurny;^ x^ 

Moy;^& < !:07JI/3-Jl'S, S?7-fc h>T;i/P- 
;k ^^p^^ity >^^<d^h>®{i4d^t^« 1 ^^ 

[0 0 5 3] S«fciRJ!<0*><&-C«fc<, ffifit, JEtH/SJK 
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2 cm, m$0. 6mmXttl. 2mmWr>fX^«l: 

tbTtt, iSMi:SMT, Kfi4 0 0M8 5 0 nm 
(OllT8 0%£l±, S^KH 9 0 %JW±^7tSig 

u#-**- k #ux^u> (x^u>*fi£$j) > 

*U^f5H, #Ux-fM$H, #U^M>, #'J 
x-^;ux;i/*>, #U7UU-h, #'J*— #*-h 
•#UX5 1 U>-7D^, #'JXXfW-^-h. 
#U7^U-l>*-^-h, #U^-^*-h7^U 

«K y7UM-^*-HvXf U>^U3-;k x^ 

tt&l>fc<Z)<D, ¥^ffi#*0. 375M1. 2/zm©eil: 
feSJ:?^ SS^7 075M2 0 0 nmOigffltC 

[0054] z.<D3tm\z£zxgtwmt* tt&zmmis 
ft*«s, «riE<z)£:t#*r«*»j^<b«*o. 57^S5 

% (w/w) LT, ft«»0|Ee«0ff**U 

0 7!>S1, OOOnm, S^KH 50M5 0 0 n 

I^^ITH «*tf* -f *U7^ 

hums. 35«mr», ->up>, &#xfA 

x HPir;i/P-x, i?l^ir;up-x. eft 
K-fe^p-x, l»-fe;H3-x, t'p tr^>Kir;up- 
Bft-fe^o— /t;u^^>^-t:;i/p— x, BfS? • 
>^p hT*>tt"lr;i/n— XttifcD-fe^n-xxXT-^a. 
/^;Pir;up-x, x9=-;nr;pn— x, ^DWt;i/D 
—x, y^;i/-fe;up— x^<h*<Dir;i/p-xx— 
*uxfi/>, *u*fttr-;K #u»»i;-;k #u 

#u m-)\,7)Vu—)\, % 3putfx;utfPU 
F>&£<B£x;i4Bffi, U>-^yX>3#'J-7 

-y^yX>-7^UDXh'JJ^#U7- Jfifttfx 
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-K # 'J 7 0 U S h\ #«J7^'JD- MJJUtti: 
©70 LUUHffig. #'JlfL'>fU75'l/-Kii:0 
#U XX 5- JUS. ^UlfUX I^t#UlfU>. 

# U -/a If U- >fc U * 1/ 7 * >g/<£ U V- 

171S1 0«JBH5tl4. 

[0 0 5 5] CO»?8tJ:*3te«a#©«ffl*ttK-3 
V^Titt^TSi:. £©fgl8l::«fc.&CD-R&<»:C>Sj£g 

&T*«fc3fcE«at(*tf. a i g a i n p*. g 

aAsPl, GaAlAsI, I nGaP^, InGa 
As P^^L<«I nGaA 1 P U-~»f- 
*\ ifcSV>tf. S-ilSiafflt^^ (SHG*f) tiSi 
^ffcYAGlz-lf-afCia, «*.«. 5ggi£g7 
7 5 7}M7 9 5 nmClz-f-S^ffl^^CtCJ:^ 
X, mWCOmm&C D - R C*3 (1. 2 

7S51. 4m/&) ««A*»jST»*&t»;iia»T# 

tf, -ttlS^iia*, 0>J*tf. 7 7 07iM8 3 0 nm 
<D\s— «f— 3fcSJBl>»*. ^<DEK© tf — HJ7J 

* tt -5 t * £D U tt O fit £ T El o T it « W H *b I C » 
tt5©*5g$LU. — ftWfctf. 5mW£_k[i]£tti 
?3, itfif. 1 0M5 0mWffiJSlTS?)A*, Ktttf 
5mWjy.T©tB77. 0. 1 5 mWCDSgBT'JjD 
*tr*. E^£tlfc«*8tf. 5ttf^^T-yy»CctO, ft 

[0 0 5 6] £<Z)fgWtC«fc*ftE@a#tf, X***B. 

Ttf . 0>J*.tf. ttK • ±*fc:6W-.6*S& • ±*B®. ift 
B. attt • WJHfcH. 7Afa7»-F, fcftHbJUk 

a. k*sb. e®b. «n • $ttet#$&. 

a. /t— j/»j*k * 

>^>Xfg?B. *8c-ttWVMK. *«ffl«»«». 
SSitXggE, SfflHRtt. 5 f y*>. x*x-Jk g&fe 

#m?g**r«. <kmmmm&, tm-nuiz. &®uz 
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.■J-*JStt*. ^tttitffl. £ffl«?8. IMIfc 

mmtd, mil • «xc6»se* • kwb. ft*Knk 
xt*. ussex**. fttittaf. eostc 

©•■THIttKfcttST-^K Ml, Kt 
10 3. W^E^^. W^Ex-^. X^R^XiJW'f >x-> * 

IBS. *H$fES. ^^fS©?i<5:. «3tKfeW*«3t* 
KSflMia:^. • ttJKic£l?SS&UliK4b 

• mm ■ amf • fFigisms. ttw-K». 

20 J&if*«*»f ens. tOfrtt, 1 tHO*«^ji*-2>c:© 

(cftl*.T. HHiffi, HVff. W«aflB. «tjH^fet*©«^ 

[0 0 5 7] c©%Wtc«k-SJtfE©iK#©^^*f«cffl 

Xi?, U— tf-7-C Xi7 (SSffiS) . MD (Jt«j5f 
*X0ftffl^*«*E»">X5:A) . CDV (3>/10 
hx*X0S*lffl-TSU— tf-x*X0) . DAT (S3 
30 gf- y^fi|fflT^1t^fE^->7.5 L A) . CD-ROM 

VD-ROM (5*v0Jl/t'5 :r ^-5 i *X0S:fi|ffl-r-l.K^ 
fl^tU) . DVD-RAM (fy^iUff^f-fT, 

Ma>fcTj.-0-, *-tty-xa >ffl<D^gpyn^ 

5 AfSS^ei: UTOffl^J&«#»f 5*14. 

40 [0 0 5 8] JJLhl-^-ni. CcD%^H<i;^)->7^> 

S7 8 0 nm#jfi©U— !f— 3t*fflV»**tB*3tBE»Mt 

©ffllBCD — R if ©3tC»HEfl£«ttT?tt& <, DV 
D-RfcifOWeaSfcEMBflEKltS^T, 08* tf. SES 

6 5 0 n m#jfiW U— If — Jt&I^KMCKiRTSte©* 
lfi»t6«l«) 1 XliHlktll^t 5 : i l: J: rjt. 

50 Xtt»jEUfcO, «*6 5 0 nmftifi©U— !f-3tCJ: 
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W;Lt4. ^O56WT0O3te«tiflEttt. ClWigHSWv 
7 x >fe^*i pJ^S HKMfwKiRt- * t ^ 5 ttKSfi] 

fflt-*fe#«#£&£S«t-s or. *r&&© 

ttfc±S»^£Bfe»©ft*KJ6*fdfli-r*S:*fc«fe 
[0 0 5 9] dW5!W©->T->e,m«'5Iffifi 

•5£n*©*m. $e>(c«, 

o— ;px?U->.' -/t7^-. ©n/u. flrffl, 
#ffl#M. *BB*/t-. y, M^H. It. 

>K gf«t©[*3g#. *-r>K*f?X. 

D-^ ? hft^omieA. it©**. «tort« 
x?u->Si. it>;u-7, tfwc-rtf 

— , PET*Hk #JBE«. If^-^A^X, 

©^St^C JcSIM^WBftS IfclhLfc 0<£i*T 5 C t 
*«"C**fc'W-T?tttt<. fin. 

[0 0 6 0] UTF. il©»WO*!BO»ffiK-3*. 
[0 0 6 1] 

[HJiffiW i] <^>7->fe3g> eisssc i 

2- [4- (N-7-fe3Ml/7xx;l/7 5/) —1. 3 — 
y^>?X-;U] -3, 3-i?7*)V'<>\/'{ >FU£A 
=/1— i;oU-K42 0 g £ 1. 2, 3, 3-fh7/ 
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5 -- hn-f >h*U h->U- h£ 1 6 g £ 

0. *9J— JI/&8 0m 1 <t MJlfJl/7 5>S8m 1 
6 OTCT'ffll^ • »j$Ufc*tS 1 ttfflEfcS* 

*a:7T?*afn*>'7=.>ft*o*<fefeisa*«3. 91 
[0062] #0y©->7x>e*tt. ytwmtLx. 
^©ffl&fcw-rs. 

[0 0 6 3] 

C^SS^U 2 3 <->7x>fei}i> KjaMUKl-r^JU- 
2- [4- (N-7tfJI'7i^75/) -1, 3 — 
Zf5>iSX.-)l>] -3. 3 - v * ^JL-^ > h* U 2 A 
= /t-i7PU— h£ 1 0 gt 1. 2. 3, 3-5^h^^ 
?\>l/- 5-yX^7 5;XM-M > K'J ^A = /t 
-?DU— h£9. 7gi0. I^/-M40mlt 
MJX^Jl>7 5>£3. 9mlSn*.fc&. 5 0ttM 
20 • flMtLtaPg 4 5»BE(t:S*&. R««£»«Sffl. 

X>6*©#J*fetS«**9. 2gff.nfc. 
[0 0 6 4] *MO->7->fi$ll 3fc8MMM£UT, 

«©ffl&£*rTs. 

[0 0 6 5] dO«MO->7x>ft*J4. fitifiC 

«koT(±^#^'«R^IC^©^t^4*^> ; b©©. ft^ 
30 SCI 7bSft^iC2 2-C^^n-5t>©^^*T, l^ft 

t>. *it«ix»4ie*fi«2o*j*c«t**v *atw4. 

[0 0 6 6] 

[*JS^J3] {i/7->&m<F>9t®'&) ^KC^TC© 
%^©->7x>fe5ilS-^-n-?tl)Sai:0. ftmzLtztf 

^»<oa»ft#*K:-3*. ^icUTW^KiRx^i/ h 
MUfciMSgbfc. a lie. ^&->7x>fe^©^jS«^|-*3 
40 »t*9RiR«*«[*SjS-r. ^?>tc. ft#SC7. ft^SCl 
4RC/ft^it2 3T*^n^->7x>e,^lc-pV^Tl4, 

n-6n, ni. 02Riyfii3c^-rni«KJRx^i' 

•C*2>. t>tt^Z. ft^SC2 3TSSn5->7->fei 

[0 0 6 7] 
[ft3 3] 
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{b^23: 



28 




CH=CH-CH=CH— C 



cio7 




[0 0 6 8] 





(nm) 






(8# 


gift 


mm 








it 5 


656 


691 




257.1 




>fc 6 


658 


690 




260.8 




it 7 


663 


706 




265.4 




<t 9 


656 


691 




276.0 




ftio 


660 


690 




272.7 




ftl2 


660 


691 




267.8 




ftl3 


660 


691 




268.0 






660 


691 




267.4 




ffc 1 5 


660" 


689 




268.1 




ft23 


659 


703 


220.9 


252.8 


n m 



[0 0 6 9] ^KDffegklZflZtlZt&r). HJtfctftU 30 

^c^co^^©->T^>e,^«, ft.2 

flRi* 5 0M6 7 0 nm) CKiRS^Sr^L 

fc. Si71S0 3<DpmKiRx^ WHc&eti 
*t*o. ft:*a:7awt*ici 4T**n*->7=> 
festta. ft: 2 3Tr**n*^»oa*{t^»tn*»:. 

Wfnt, »Kttl8K*V»Tt>Tiia«* (&«6 9 on 
17 1 0 nm) K!RJK«*£SU gfi[Sffl'J©©iRSffl« 
Sfi8 5 0 nm#ifi*tSJ8LT^fc. £*l50>iffl5&K 

>fi*j&«ft:*sC2 3T«an*4*»©si*Wfcfctt£H* 

«Mt9ftiR<&tt&#U »KM*ffiC*V>T»fi 7 8 0 nm 

S. 
[0 0 7 0] 

£<0, 5*5?^;HI»»WW- <«ft* fTG/DTA 2 2 0 



^ns»^«f (»t, tdtaj tn&ia-r*. ) KtfMS 

S##r (BUF. r-TGAj tUME-T*. ) KflrfSCi: 

«ltwt. »ffbT, ft^5£2 3T«ft4ft«o'S' 
T = >fe*»C-Plr»Tt>W«0»«f*Ufc. ft^7. ft 
*SC1 4Rtfft^St2 3T8Sn6'>7 = >fi#l:o» 
Ttt. *n*n, 04, ESKtfEetCDTA&tfTG 
AC»«f»*«*T. Jtt*, H4 7JSH6K:*^T. H 
jSttS^HtC^-r-SfiKlg (tfV) (Dgft£. 

5fc«a«*-©<h#<Dmffi^ft (%) ss-r. dta 

RtfTGAfC&^T. glMIfflilCC/^ffliSt 
[0 0 7 1] H6 0«*CJl6n*tt!). ft*SC2 3 

tasna^ossfc^B. -tn-en, 2 2its 

2 5 3tttiB»C3WC#*LifcMjfti:^j£**U 

tnsoiw«tt3 0T:t:t»ii/fc. cniz*fbT. & 

iafetfK:Bl4&tfB5©lS*KJ(.&n*£i3 0. fflS5£f' 
«Lfcuffl%S©y7->6SH ft^S2 3T*£ft 

At2fc2 s-rasnsiuaoaiflEfc&tt&ne* <«2 
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4 071S2 6 0'C) . fctt©«0Hti&«l** 
MiZ±\si^X^ti (2 6 0"CEU:) „ $e>tc, 0 6 1:1 

IC*>^T«. 2 5 3 'Cttjfifr 9. 2 8 3*0 

[0 0 7 2] ft£*£2 3T*3n*->7 — S'fi*©*^ 

c mmizftm-rz&mit* sao^o. cd-rs 
tEsm\zm%.e>\£v h&mmzMtfLTzowmm-e.ik 

M b . y * < & -3 ft 0 K^x 5 - l/« 

<&*. z.<Dmw<Dis7=.>&m-t>mmvtm\z£,^T®. 

17 8 0 nmttifi©W-1f-ft£0IHMK©iKT5C<h 

©•3fcK# UT*3£iWlfiB»!»#*»»6-n* C t zmm 
[0 0 7 3] 

Z\<D5&W<Dz/7—>-&%V>^-?*lJ) ) >&fe&2 . 0% (w 



20 



30 



/w) 3 ICTFPI-Ini it. £•=>»::, »3t143fe;# 

£iSfio. 4% (w/w) \zttz>Jz5\ztaz.tt1k* 

-hSS©7^Xi7#»1£ (Itgl 2 cm. J*£l. 2m 
m) aMrWHzm— CBEitU, S£$LTJP$ 3 0 0 n 
m©iB®Jf SrJKfSb*:. ■«•©». a-R^fiS*/"*?/* U 
10 >^L. fEii:B(C^#f -SJP^ 1 0 0 nm©K»l£ig 

®£ ry-fta7^U7SD 1 7 0 0J., *B#-f> : t- 
[0 0 7 4] 

Hfc3 4] 



ON 




NH 




N 



,CH 3 
^CH 3 



[0 0 7 5] ■?■©». 56fi«fi7 8 0 nm. 1 

«©*«•«<**»** 9. 6m/& (8ftj£) T3T 
fl^Rtflim (T = 4. 3218MHz) ifi-ttl 

lt-53T> J -y^-&y:->>^ hU— W$tttttH2»K* 
lti.3T«#<i:l lTS^Oftl) £tia&Lfc. 
S2 \Zm-?. 
30 [0 0 7 6] 
[*2] 



(x) i i t 3 t a-jm (*) 



ft; 6 6 5 8 6 

ft 9 6 7 8 6 

ft 1 4 6 8 8 4 

ft 1 6 6 8 8 4 



4 9 2 0 - 1 

4 7 2 0 4 

4 6 2 0 4 

4 4 18 0 



[0 0 7 7] «2©»*fcJl6tl*t* , 0. *«©3fce 
KISfcbfct-^TWJHltciJ^TCD-RtcB 

rtlt), 6 0 0MB£j6S*.3IES , &S£*rU fSEHi&g 
7 8 0 nm#jfi©U-1f-5& : FK«fc*}fc'd«y^7 y^S 

ffl^sciicto. *»©:£«*«. bammr. 

teRLfctd*. ->T=>fe*©»UJJ4±<««*n 

f, 1 tfm«Hft©«/h«tt:y hJ&««aijEL<. J*fgKlc 50 



[0 0 7 8] 

[fEW ©#)!&] CUittWbfct*?). £©5fiHtt*r«fc 
#*t#SK > KUx>m^>^^5 1 >^7x>fe^©«iJ 
St. *©Sai±#JB&4m©5ejt.K:aS:J< t>©T£> 
4. C©»M©->7 = >6*«»Bl*JB»C*t>Tafefi7 
8 0 nm#jfi©W— !f-3t«**WC!R«R-rs. *fc. 
d©»W»cJ:*->7 = >e*©#Ktt. MA £ KM LIE 
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Lfc^-pT, ^©^(Dy7^>fi«U> flIAtf, CD 

[0 0 7 9] Hf<feWffla:s/7z>fi*H SfiOflftitt 
S^t^)2- (1, -3, 3-v 

1*S 3, 3 - v^^M* > F U ^Aft£^ 
[0 0 8 0] «<t>HiFiteS»**»T*Cl<058SJ4»f* 



10 



32 



[SMOfffi^iftW] 

[HI] CO«W^«t<&->7^>e*©Wl»ttlBI**5frt 

[0 3] ^©^7 = >ft#fl!)rtBI**K:**t*RrillR 

[04] u©»Ml:i5y7->6*©DTAStfTG 

[H5] CO»M^<t^giJ©Sx7->fe5R<ODTARZ/ 
T G A CO jjg S £ ^ *f 0 T $> Z> - 
[06] 4i»Oy7->fi*ODTAa^TGA©e* 



[0 1] 



[0 2] 



1.000 



0.000 





0.000 



[0 3] 



[04] 



1.000 




B*Xffc (%) 




400 



600 
ttfi dm) 



TOO. 0 300.0 

m& cc) 



( 18 ) 
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